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I. GENERAL INFORMATION

INTRODUCTION

Preliminary study of Pacific storm systems by means of routine synoptic

data and continuously recorded radar echoes /jreitzberg (1961ff revealed a con-

siderable diversity and fluctuation of echo types in relation to synoptic fea-

tures and much complexity and deviation from ideal models in the storm struc-

tures. For the purpose of clarifying certain puzzling aspects of the wind and

temperature (frontal) structures and of seeking an explanation for the seemingly

erratic changes in echo character, a program of short-interval, serial ascents

was inaugurated in January 1961. During the remainder of the winter and the en-

suing spring five series of observations of one to three days duration were

undertaken in which radiosondes were released as frequently as once an hour,

while the radar echoes from an AN/APQ-39, 1.87 cm vertical-beam radar were being

continuously recorded on film strip. The interpretation of the large quantity

of data obtained during the special series will require considerable time. Mean-

while, it has seemed advisable to make available to interested parties the com-

plete radar and synoptic records and preliminary analyses for each series. The

present volume is one in a series of five which is being prepared to fulfil this

objective.

INTR3NTS

The APQ-39 radar is housed in the Meteorology Building with the vertically-

pointing antenna mounted directly overhead on the roof. The echo is observed

visually on an A-scope and is photographed continuously on a second scope which

presents an intensity modulated trace. During the first three series the scope
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was photographed at a fixed gain setting. A sinusoidally varying gain which ex-

tended the dynamic range was in operation during the final two series.

Following the fourth series the sensitivity of the set was increased and

even rather thin cirrus cloud was recorded on the film. Prior to this time,

drizzle was the smallest hydrometer observed. Even after the improvement in sen-

sitivity, rather dense-looking cumulus escaped detection.

The GMD-l radiosonde was located during the first series at the edge of the

University Golf Course on the lower campus. Unfortunately, interference by the

University Hospital caused valuable records to be lost during this series, and

before the second series was begun the radiosonde was moved to the roof of the

hospital where no further difficulty was experienced.

TOPOGRAPHY

Major topographical features of the area surrounding the project site are

depicted in Figure 1. The University is situated in an elongated north-south

basin about a mile from the east shore of Puget Bound. To the west lie the

Olympic Mountains with peaks rising to nearly 8,000 feet and beyond these the

Pacific Ocean. To the southwest of the station a gap exists in the coastal

mountains which provides a favored entry point of maritime air into the Seattle

area. About twenty miles east of the station rises the Cascade Range, a higher

and more continuous barrier.

Also shown in the figure are the locations of weather reporting stations.

At the Seattle-Tacoma Airport temperature soundings are taken twice a day and

rawins four times daily. Special pilot reports were provided by McChord Field

in Tacoma and Paine Field in Everett.
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DATA AND ANALYSES

1. Synoptic Charts.

These were prepared according to standard procedures at the following levels:

Surface (both 6-hourly synoptics and hourly sectionals), 850 mb, 700 mb, 500 mb,

250 mb.

2. Time Sections.

The analyses are based on plotted temperatures, pressures, and winds. Only

the winds are shown on the sections reproduced here since sounding data are pro-

vided separately. For soundings taken by the U.S. Weather Bureau, temperatures,

dew points, and winds were plotted at coded points. For special soundings, tem-

peratures were plotted at 40C intervals and at significant points between. Dew

points were plotted at significant points in the humidity trace and at points

corresponding to the plotted temperatures. Winds were plotted for each minute up

to the fourteenth minute (roughly 14,000 feet) and every second minute beyond. In

computing the winds two-minute averages were used up to the fourteenth minute and

four-minute averages beyond.

Cloud analyses are based on radiosonde traces, radar echoes, ground obser-

vations and pilot reports.

3. Barograph Traces.

Copies were made of the microbarograph trace located at the U.S. Weather

Bureau office in downtown Seattle.

4. Radar.

The radar record for each series consists of 35 mm film exposed continuously

at a rate of 10 in/hr. An angel, evidently caused by reflection of a side lobe

from a church steeple, is present on all film near the 5,000-foot marker despite
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efforts at shielding. Below the scope picture is a counter which gives the accum-

ulated precipitation in hundredths of an inch, as measured by a tipping bucket

gauge, and a clock from which the time can be read at approximately 2 -minute

intervals.

5. Sorndings

The data from soundings taken at the University of Washington were reduced

in the following manner. Temperatures, relative humidities, elevation angles,

and azimuth angles were read every half minute from the original records. The

dew points, heights, and wind data were computed from these readings on the IBM

709 in the Research Computer laboratory.

The soundings from SEA were reduced in a slightly different fashion. The

1-minute elevation and azimuth angles, as well as the pressure-time data, were

obtained from WBAN-20; significant temperatures, relative humidities, and the

corresponding pressures were obtained from the data blocks on WBAN-31A, B, and C.

From this icformation the IBM 709 was used to obtain the information at 1-minute

intervals listed in Appendix A.

The plotted soundings give (1) for U. W. soundings: every significant point

plus every third half-minute point below 600 mb and every fourth above 600 mb

(2) for SEA soundings: every significant point. Data for all the half-minute

points for U. W. soundings and all minute points for SEA soundings are included

in Appendix A.

5



ACKNOWLEDGENENTS

We would like to thank the following persons for assisting in various phases

of the program: Mr. Albert K. Showalter, Chief, Observations and Stations, U.S.

Weather Bureau, for authorizing 6-hourly soundings at Seattle-Tacoma Airport on

the special days and the observers for working up the extra soundings; Mr. Ralph

W. Hester, Meteorologist-in-Charge, Boeing Field, Seattle, and his assistants,

especially Mr. John Zimmerman for providing facsimile data; Major Buchanan,

Paine Field, Everett, and Captain Roddee Lord, McChord Field, Tacoma, for forward-

ing pilot reports from these locations; Mr. Norman Thyer, University of Washington,

for his assistance in the writing of a computer program for processing the sound-

ing data; and Mrs. Nancy Levin, University of Washington, for providing an extra

and much-needed. hand during most of the ascents.

6



Ii. THE CASE OF 6-8 JANUARY 1961

SYNOPTIC DESCRIPTION

Although the intent was to study occluded type cyclones, the warm front in

this case was so unusually sharp in the Pacific Northwest area that it was de-

cided to proceed with ascents even though it appeared that Seattle would enter

or nearly enter the warm sector.

At 1200Z on 6 January (Fig. 2.) the warm front extended from the Oregon

Coast westward to an occluded front about 200 miles west of the picket ship S.P.

The occluded low was located about 300 miles south of the weather ship 4YP, and

the cold front extended from the peak of the warm sector southwest to a position

slightly west of ship 4YN.

During the ensuing 36 hours (Figs. 4, 6, 8,) the low center moved slowly

northeastward. Over water the warm front gradually advanced northward and weak-

ened. Over land it remained nearly stationary in northern Oregon and likewise

weakened. At first the cold front progressed slowly as a shallow wave developed

on it. During the final 12 hours it accelerated and swept ashore bringing brief

but pronuanced pressure rises.

A closed cyclonic circulation lay above the surface occlusion at the 500-mb

level (Figs. 2, 4, 6, 8). Anticyclogenesis occurred over the western states dur-

ing the period. The warm front, which was located near the Canadian border at

the beginning of the sequence, gradually dissipated as the ridge strengthened.

The cold front as it came ashore was associated with a small, sharp upper-level

trough which probably was present but unidentifiable over the ocean at the

earlier hours.

Further information concerning the upper-level circalation, temperatures

and fronts appears in Figures 3, 5, 7, and 9.
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The sectional maps (Fig. 10) reveal the details of the cold or occluded

front passage. At most stations a sudden barometric rise or pressure jump was

observed at the time of passage, as in Figure 11. Nc all stations, however,

showed significant wind changes immediately. Eugene, Oregon, was one of the few

stations that reported strong winds with the jump. Some property damage and the

loss of one life were attributed to the sudden squall. Also shown in Figure 11

are temperature traces at surface, 850 mb, 700 mb, and 500 mb, and the height

trace at 500 mb.

TIME SECTION

The serial ascents appear in Figure 12 and the time section analysis based

on the ascents in Figure 13. The cloud analysis on the time section was derived

from hourly ground observations, the radar echoes in Figure 14, the pilot reports

listed in appendix B, and from the moisture distribution on the soundings. At

times there were not sufficient data to locate the cloud boundaries accurately

and at other times the data were conflicting. The tops of lower layers and bases

and tops of upper layers must therefore be regarded as subject to considerable

uncertainty.

According to the synoptic and radar time sections the sequence begins with

a moderately well-defined warm frontal surface at 16,000 feet with a middle cloud

deck inclined along it and with a cirrus overcast above. Echoes are observed

from the middle deck. These are of the stable type and show generating cells

near 20,000 feet and some stalactic formation at the echo base. The frontal zone

contains a number of sublayers of particularly large temperature gradient.

At about 180OGCT breaks appear in the altostratus and the radar echoes be-

come sporadic. However, as the storm approaches and the frontal surface continues

to lower, the clouds thicken again and a deep precipitating layer is observed.

8



Rain commences at the ground when the middle cloud reaches 8,500 feet. Meanwhile,

new cloud layers form at successively lower levels in the rain-moistened air.

A general lowering of both the lower and upper cloud layers seems to accompany

the lowering of the front, suggesting an upglide motion in the warm air mass.

As the rain comes to an end, the echoes take on a more convective character,

and isolated cells appear to bridge both layers. It is important to note that

from the point of view of the air parcels what we refer to here as the ending of

precipitation may actually be the beginning. If the air is gliding up along the

frontal surface, as seems likely, the echoes at 04O0GCT on 7 January are newly

formed echoes, not decaying ones.

Following the cessation of the rain, the warm front does not come to the

ground but flattens into an inversion surface which remains near 2)0 feet. The

predominant cloud during the interval between the flattening of the warm front

and the arrival of the cold front is a broken-to-overcast cirrus.

Immediately preceding the arrival of the surface cold front (actually an

occlusion in the shallow layer next to the surface) the clouds temporarily dis-

solve. From the OOOOGCT sounding for the 8th it appears in fact that the front

has already passed at intermediate levels, and that the dissolution is associated

with subsidence in the cold air.

Shortly after the time of frontal passage at the surface a sharp-edged cloud

mass drifted in at middle levels. An elevated echo of more or less stable type

was noted on the radar, and some very light rain reached the ground briefly.

Sporadic shower activity developed in the cold air and continued for the remainder

of the period. The later echoes were more convective in appearance, and the bases

and tops of the cells were located at lower elevation than in the cell immediately

behind the front.
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Fig. 14, Radar echoes January 6-8, 1961. Height scale to right
in 1000's of feet) time scale below. (Part I)
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APPENDIX A

This section contains detailed sounding information as outlined in Section

1-5. Notice that the sounding times in this section and in Figure 12 are the

release times. Both the computer input and output data for these soundings are

on punch cards which are available upon request.

The "I MIN" winds for U.W. soundings give the mean rate of horizontal dis-

placement of the balloon from 30 seconds before to 30 seconds after the indicated

time of the wind. The SEA "2 MIN" wind is a similar mean over a two minute

period. The "2 MIN RUN AV" winds were computed from the running mean formula

V2 =( (M-l) + 2 Vl(M) + V1 (M+l)] /4

where V2 is the "2 KIN RUN AY' and the V1 is the "1 IN" wind for U.W. data and

the "2 MIN" wind for the SEA data. The indices refer to the level, for instance

(M-l) is the level below level (M) - 30 seconds below for U.W. data and one

minute below for SEA data. The "14 mIN RUN AV" wind was obtained in both cases

from the "2 MIN RUN AV' data according to a similar relation,

v4 (M) =v 2 (M-2) + v2 (M) + V2 (M+2)] /4

where V4 is the "4 KIN RUN AV."
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MR 6 JANUARY 1961 £I30Z W 035Z JANUARY 6. 1961

TIME PRES am TEMP DI HEIGHT a MN 2 MIN 4 "IN TIME PRE& 7 TEP O HEIGHT NI 4 N
HNi m % *C *C FT NIL DEG KNOT DEG KNOT DIG KNOT me MU h C C FT FNSL KNO KN DEG KNOT

RUN AV RUN AV 0. 1018 88 7.9 5.0 35 RUN. AV RUN. AV
0 10040 2 4.0 10 1-0-0 -0I0 -0 -o1:3 No *S ?

1 0 9 3 6.2 3.7 699 199 1 -0 -0 : : 963 72 6.2 a .5 1637 14a 1 a
a 960 85 4.7 2.4 1610 229 10 220 11 -0 -0 2. 91 71 . 0.6 2130 163 a 17 " 141 0
3 934 66 3.2 1.2 2323 236 10 234 10 -0 -0 . p9_3 4 2676 1 1 176 2 a A 6
4 908 07 1.7 -0.1 3091 236 11 235 10 229 10 3*0 3:03.1 -2.5 , 3172 7 a 0 a 140 a

6 874 89 -0.4 -1.8 4078 234 10 231 9 233 9 4.0 3.6 -4.1 4333 127 3 146 R 166 3
6 642 91 -2.4 -3.6 5066 220 6 225 6 236 9 4.6 63 52 3.0 -1:1 4777 366 6 16 I6 q
7 616 65 -4.7 -6.7 5036 228 7 236 7 246 9 5.0 834 50 . -6. 5374 1 30 167Z:8 IS: 5 !! :0:3:1 1 8

792 75 -6.9 -10.6 6654 269 6 264 92S9 13 5, t2 t6.o 173 10
-1 64 623 17 9 176 s N 10

9 766 54 -0.6 -16.4 7426 274 13 270 16 265 19 6. 794 O6 -2.0 -7.6 64 7 9 1 73 9 171
10 744 32 -10.4 -24.5 6239 265 27 26 26 266 27 7 6 70 7 0 167 1 166
11 720 19 -10.7 -31.1 9066 265 37 266 37 266 34 7.5 766 74 -4.3 -8.1 7531 1 6 5 *63 14 164 13

a6C0 756 77 -5.2 -6.6 7936 360 18 59 1 1 366 1412 696 17 -11.1 -32.7 9699 268 45 267 44 265 41 6.5 746 79 -6.7 - 6 6 6 1 1 14 162 i5 179 1513 674 20 12 1.6 10713 266 50 265 46 264 43 . 7 -. 5 69 13 15 4114~5* -583*33 -3 . 1 3 6 9 6 9 2 3 75 7 0 8 169 163 1 I 9 18
*s Tao 64 -3.2 -5.5 9196 234 26 23 2 209 22

14 633 23 -13.3 -30.6 11330 261 30 262 49 263 47 10.0 709 67 -3.3 -5.2 9596 24 32 aaa 3 27 26
13 631 33 -13.5 -26.9 12339 259 46 260 47 263 46 10.1 696 48 -3.6 -5.5 10002 223 31 223 31 lt 29
16 609 41 -15.3 -25.9 13237 262 46 263 47 264 49 1100667 6 -4.2 -59 10414 23 29 223 3? 224 3317 36 48 -17.5 -26.1 14116 267 48 267 49 263 52 1I1: 676 69 -5.3 6. 1076 224 3 26 32I * 466 69 -5.4 -6.9 112 2*7 36 228 35 229 3316 567 58 -17.8 -24.0 15009 271 54 269 54 264 57 11.5 66 69 -6.3 -7.8 11605 233 37 232 36 233 34
19 546 65 -18.7 -23.7 15912 266 60 265 62 262 63 13.0 646, 86 6. -6.4 31999 236 35 235 35 232 3413.9 36 6 -7.6 -9.4 12399 235 32 234 33 232 35
20 326 66 -20.4 -25.0 16521 259 74 259 75 258 73 14.0 6 6 -8 -£0.3 1803 230 33 30 34 232 3514. 62 8 1 1803230 3 2309 34 21 35
21 496 69 -23.0 -27.1 18237 254 92 254 66 239 S0 140. 616 7 90 -10. 13213 2 37 289 37 231 37
22 467 71 -25.7 -29.4 19719 250 97 250 92 232 82 19.0 605 1-9.8 -1.6*3670

2.6 57 66 -- 30.6 -32.4 14007 233 43 233 43 232 4223 443 71 -26.4 -320020631 247 63 246 1 231 61 16.0 567 85 -11.3 -13.3 14434 233 46 233 46 232 44
24 439 71 -29.2 -32.9 21147 248 62 249 69 231 79 36.5 56 64 -1.6 -34.034930 232 46 231 46 232 49
23 434 70 -30.1 -33.7 21443 23 70 253 73 254 79 17.0 566 63 -30 -15.3 15394 229 46 231 46 233 46

17. 66 -*.2 -16.911795 233 47 234 47 236 4726 422 70 -31.9 -33.6 22054 25 66 236 64 26 2 60 660 -1. 49 3 4 36426 2to SO-011: 7o 646 136 49 f38 46 236 48
27 406 69 -34.4 -38.1 22936 260 91 260 69 259 87 1.5 536 79 -15.7 -16.5 16704 241 47 241 49 240 49
26 391 67 -36.7 -40.5 23620 263 8 262 91 260 90 19.0 626 78 -17.0 -19.9 17217 243 J3 243 51 243 51
29 376 66 -38.7 -42. 24697 261 99 262 95 261 94 18.0 3 -19 2 :13 3765 2 53 246 58 145151

-S .6 54 3 79a51 246 5t 4750 362 62 -40.6 -43.4 25567 261 97 261 96 262 96 20.5 493 73 -20.6 -24.2 12755 247 246 Si 249 50
31 341 5 -43.0 -48.6 26455 261 90 261 96 262 98 21:0 404 72 . -*5.2 9 64 421-%72 -23 0 -I 4 a s 9! 49

3 70 -22.5 -26. 19405 255 47 254 4? 53 432 $34 47 -. $2 -2.0 27367 261 108 262 10 263 100 2. 4" 70 -23.4 -27.4 20012 253 46 254 46 SO4 47
33 320 40 -47.3 -33.6 26262 264 103 264 103 264 101 22.5 459 70 -24.7 -211.7 20477 265 45 255 46 264 46
34 306 32 -49.7 -39.5 29220 26 97 2 99 2" 104 .0 45 - . -29.9 09 26 4685646 46-6 -27 -31.4 15136 5 45 44535 293 23 -32.0 -63 30164 266 96 267 102 267 09 0 429 4 -8, .6 -38.6 "6f 25 43 44 812 46
36 *79 17 -54.5 -69.1 31164 266 115 269 116 269 110 4.1 419 67 -34.1 A4, 14249AS, 1 47
37 266 8 -57.0 -76.7 32223 270 136 271 123 272 106 25.0 410 67 33 - 39 249 52 8 o m 49
36 23 0 -39.4 -96.1 33220 274 113 274 109 274 101 .5 39 67 -33.2 -37:3 2369 254 So w I1 s0

6. 293 a6 -34.6 -36.6 24.35 26 11 84 6 0
09 42 o -61.5 -0. 34121 261 77 260 03 277 90 a6.1 381 64 -3:.0 -40.2 27 253 O 13 5 3

40 231 0 -62.0 -0. 35026 25 65 283 70 279 ,0 27.0 372 O 374, "I'. 8 0 263 6 6 61 26356
41 221 0 -62.6 -0. 35976 263 74 262 71 277 73 .0 -4.3 8 23 9 5 6-22140.3 3 25 9o1 59
42 211 0 -41.2 -0. 36946 279 72 276 71 273 70 6 . 346 -*1.* = 6996 6 63 261 6043 201 0 -60.7 -0. 37696 263 70 263 71 266 60 .0 34.6 87534 1246 62 2606323 60
44 192 0 -60.1 -0. 38850 254 75 236 73 Z61 66 .0 3 -4. 66 a6 66 2
45 112 0 -59.6 -0. 39672 253 71 234 65 29 60 30.5 313 3. 93 210 65 ago 64 *50 62
46 172 0 -36.9 -0. 41039 256 43 236 30 -0 -0 31.0 306 :49.3 31 2466431.5 297 -51.0 30 0 25 a6s 56 6 61547 163 0 -58.3 -0. 4214 29 44 299 40 -0 -0 32.0 290 :62 30 253 62A5A6416464
46 155 0 -57.6 -0. 43164 262 30 -0 -0 -0 -0 3256 31344 2 7 687 67
49 147 0 -57.3 -0. 44299 -0 -0 -0 -0 -0 -0 33.0 275 65.0 31947 1B .74 *6 7 6 6

3305 26 -17.0 32465 *6 65 A" 69 266 70
340 6 -11.4 32964 26 73 265 71 263 73
34. 26 -59.3 33151 26 75 *63 76 23 75
35.0 1*30 -=A 6 JANUARY 1961 1730Z 3. v7-67. 3, ? L 1 1 32 *

360 2-36 34935 265 G0 1"471*It 75
36.6 12 -40 3343 265 60 2677T6269i 74

TI E PRE| RH TEMP OP HEIGHT 2 HIM 2 MIN 4 NIN 37.0 22 - 16. 36777 271 84 *72 77 273 71
37.1 824 -66.3 36*31 263 64 981 67 270 SOHIM M % oC *C FT NSL DIG KNOT DEG KNOT D6 KNOT 3 .0 236 -61.7 3678 89 99 XU6 61 260 65

RUN AV RUN AV 3.6 *14 -61.4 37055 *6 5 61 244 6 A7 63
01003 66 6.1 3.9 410 -0-0 -0 -0 -0 -0 39.0206 -61.7 37633 873 6 74 64 274 62
1 973 76 6.1 2.2 1274 1468 7 -00 - 0 0 0 99 -63 3662 2063 3
2 942 73 4.6 0.6 2123 39 2 136 3 -0 -0 40.91396 -60.0 304142"?79 8114174 261 73
3 913 77 2.9 -0.6 2970 177 4 172 4 -0 -0 4 10 -s.6 20YI6976
4 663 79 1.2 -2.03 793 101 9 17 0 169 6 I isfR:63:11381 a 675
3 as@ s6 1.6 -5. 4626 170 6 171 7 171 6 42.6 176 -1.3 4 59 3 a" 55
6 830 29 0.7 -16.2 5503 154 5 163 5 172 5 43.0 174 -61.6 411110 251 43 153 42 254 4543.6 *7* -61.4 4*634 245 30 246 33 249 39
7 602 20 0.1 -21.7 6403 170 3 170 3 179 4 43.0 161 -59.1 43 4 * 3 246 39

6 774 23 -1.0 -20.7 7333 196 3 193 2 211 3 64.6 164 -17.6443 21 3 4 0 264
S 745 31 -3.3 -16.6 6323 261 1 251 2 236 6 46.0 161 -67.3 4 26 7 46 53 *4 45411:66 -7.0 as,6 26 94 213 6810 717 9 -6.0 -16.0 9306 269 6 253 6 243 13 46.0 1 -10596.1t 4 0 60 43 M

11 692 60 -7.6 -14.1 10213 242 20 242 20 244 21 4".5 *63 -6.00 44073 *62 44
12 666 76 -8.4 -11.5 11126 236 36 241 34 249 30 4.0 £49 -16.0 44469
13 664 85 -9.3 -11.2 12039 245 44 245 42 266 5
14 621 65 -10.6 -12.9 12956 249 44 249 49 249 43
15 599 64 -12.4 -14.5 13672 250 46 232 46 252 45
16 377 02 -14.0 -16.4 14765 256 49 256 47 233 45
17 557 77 -15.9 -19.0 13700 260 46 239 46 239 43
16 36 72 -17.8 -21.6 16621 261 43 262 44 262 43
19 $16 67 -19.7 -24.3 17545 263 42 266 43 264 46
20 496 63 -21.7 -27.0 16514 271 46 269 47 263 46
21 473 63 -24.1 -29.3 19530 266 32 266 32 262 31
22 456 63 -26.3 -31.5 20526 260 37 260 56 25 55
23 435 63 -28. -33.6 21475 252 60 252 60 234 39
24 420 63 -31.1 -35.6 22427 247 64 246 64 231 63
25 405 63 -33.5 -36.1 23434 247 68 246 67 230 66
26 35 62 -36.1 -40.6 24443 230 69 250 69 21 67
27 369 60 -36.7 -43.6 25409 23 68 252 67 232 67
26 334 32 -41.3 -47.4 26371 253 64 254 63 254 66
29 339 39 -43.7 -32.4 27264 255 63 256 64 257 66
$0 326 26 -46.0 -5.1 26164 259 67 239 65 259 67
$1 31) 13 -46.4 -64.2 29066 263 64 262 67 262 64
32 299 0 -30.9 -0. 30045 264 74 263 72 265 71
33 265 0 -53.1 -0. 31027 266 76 260 75 268 74
34 272 0 -33.2 -0. 32002 272 TO 271 73 270 76
33 260 0 -57.3 -0. 32951 271 81 272 76 273 76
36 24S 0 -39.5 -0. 33969 276 62 276 62 273 71
07 236 0 -61.6 -0. 34961 260 62 279 01 276 73
36 223 0 -62.1 -0. 36126 260 76 2?9 74 274 70
39 209 0 -60.6 -0. 37339 272 37 271 60 271 62
40 197 0 -60.6 -0. 3693 236 31 260 52 266 33
41 I15 0 -61.9 -0. 39642 254 31 254 30 239 30
42 173 0 -62.3 -0. 41040 253 46 252 47 -0 -0
43 163 0 -39.1 -0. 42236 247 40 251 42 -0 -0
44 136 0 -34.6 -0. 43395 254 U6 -0 -0 -0 -0
45 147 0 -36.5 -0. 44333 -0 -0 -0 -0 -0 -0
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UV/ Z*OZ JANUARY 6. 1961 BRA 6 JANUARY 1961 P330Z

TIME ImNCS RH TfIP Op HI. GHT IMN •IN 4INTIME pN:S PIN TEMP OP HErIGHT 2 MIN 2 MIN 4 MN
NIN ae "/ C FT 14LI I 2KO N DEG KNOT CHIC NT 4EGMKNOT %| O8*, 0 C FT MSL 090 KNOT DEG KNOT 094 KNOT
0:8,00 7 -92 : 6 -3 , RUN AV RooN. AV RUN A06 ,.UN AV0- 00 - -
1. 993 a 6 3. 1 692 57+ 9 60 a a 978 ?l 6.0 2.4 1013 125 10 "00"22 2 :3 9 . . 1 0- 0 0 0 -

1: 0 977 77 :7 239 1129 20 3 ;!1 9..7 so 5.1 1.98197 100 12, 108 11 -00 0
900 1601 I7 14 Ia 14

946 " 74 4. 0Is 1m 8 1 is 11 82 1 3 3 917 81 4.2 1.3 2814 110 12 114 11 -0 -0

76 3:1 0:84 96 14 a 14 93 13 4 888 83 3*3 0. 3666 142 10 148 11 16" 11fill 917 1o& 1 5 86 5 204 0 4525 14? 16 lag 16 199 is40 8 2 :•4 -0:4 3813 1 1-1 3 a 133 11 6 833 87 1.5 -0.4 5369 20OT 26 20$ 24 210 22
5:0 196 l 7+ -004 44 11 1 1 I I2 1 i 1 1 5 1
5 &616 84 19 0:7 , 484 14 13 166 13 171 13 7 806 88 0.7 -1.0 6210 221 32 221 31 220 20

::1 5 :60+ 1:4 48 1 166 13a61 I11 781 90 -0.2 -1.5 7035 232 36 229 39 2P26 33
6.0 a3 Be 0 4 -I4 5310 18817I 164 16 187, 16

60 51 9 0.3 -1 :3 54112 19 " 1 19 " 1 198 20 9 756 92 -1.0 -2.1 7901 232 38 ".32 50 229 56
7:0 3 9 :0:! -213 633 21 16 2 09 2 5 2 0 2 4 10 732 to -2.2 -3.6 8751 230 39 230 39 230 532: 147 S 9I 1 I 11 708 86 -3.8 -9.7 96I8 229 40 229 39 230 99
9:11 ?9 91 :1:7 :3:. 2,51 • 33 10 23•13 2 684 82 -5.3 -?.@810498 220 39 229 39 229 397~ 46 90 -20 -. 3 eta 37 225 36 22S 36 13 661 70 -6-9 -10.0 11581 228 97 228 34 230 40
9:0 719 90 -: :3587 2040 3014 638 74 -8.5 -12.2 12279 229 40 229 40 231 411 35 90• - 3.8 937,6 234 42 233 42 31 :2

.56"9 9 :3:*5 :5:1 9965 234 44 HS .. 234 4 1: 616 70 -00 -143140 232 44 232 45 233 43S I11.0 685 GO -4. -6 0489 136 4, 136 46 236 45 16 594 6 -19 -16oT7I4I1I 236 67 236 66 2 Se 4611.5 670 87 -5:9, -7 1061 235 48 238 4,6 23 4612.0 65 6 :7a7-1 7 : ::!:90o" 86 :0 -. 11641 •39 4+ 239 4+ "3 47 27 71 6 -38-19006 239 48 236 49 237 48
I13 64"2 93 :-+ a *:7. -9 8 1 156 40 4 S 40 46 •3" 47 is 551 83 -15 - 2 15 1 3 2 8 51 239 0 2 9 9
140013°:7 6 -091090!o-11:1 139677 240 46 240 47 9 240 47 19So6 10 °5264 5 S 5 120511: S0- 39 1 40 So 2 049 9,Jk 4:Z -053 925.2 17715 2,42 49 241 50 2,41 5

; 14. 56 See 6 -1. -15o5a 14467, 244 48 244 49 9P44 48 21 494 57 -21.2 -27.6 18668 242 52 242 51 241 505:0 5 6 :8:72152 49 50 + a ; 6 , 49 84S 8 -23.7 -30.2 19635 242 52 242 51 241 50
16.0 549 72 -1S.3 -19.3 16093 249 46 a49 45 ?.48 45 23 455 53 -26.1 -32.9 20591 242 47 241 48 241 49

! 16:5 536 72 016.6 -20:516646 248 43 249 43 2346 44 24 438 51 -28.5 -35.5 21541 240 48 240 48 241 46

150 I0N 6.9 -22.7 1715 249 4 4 42 248 4226 404 48 -33.1 -40.6 23304 241 46 242 46 242 4711:0 5401 69 -11.2 -,0551 •416 3 24 40 846 490.0 6", 01-.? 0-',011.-+,246 3 -4-, 4 |247+4 27 389 46 :35:4 :453::24,2:7 247, 42 245 45 24446
1:05 47 67 -84.7 -87:8 19497 246 43 2)4+ 46 94 44 28 3 73 45 -3 78 °43 25202 245 47 249 47 245 4740.04 " -254 2 -21100 13003 26855 247 66 2" 45 29 5 42 -40.2 -48.4 26121 243 49244 4, 246 4720:0 43 61 ;5 4 -30:20 01?00• 43 5 24 9 5 46 51 50 1 4* -5775 4 4 4 929|131 14 31 45 50 251 0 344 27 -42 7 ° 4 6 27039 246 47 246 48 247 48

-35.1 6 4 53 48 :33 119403J5 3992 316 0 -47*6 -0 28871 250 51 251 91 290 91
22.05 4 12 63 -31.7, -36.5 Att91 251 50 251 S0 250 499 33 303 0 -50.0 -0. 29785 252 54 253 93 252 5323.0 403 63 :32:*7 :39.5 3503 249 47, 49 49 250 49 34 290 0 -5204 -0. 30701 295 93 254 94 299 553 5 395 62 V34 2 -39o: 3965 24 51 al 14 48 49 46 5 270 0 054.7 -0 . 31575 255 55 24 56 24 9824.0 367 62 -35.5 -400314433 250 45 249 46 249 47 6 27 0 -69 0 23 9 6 9 224684.5 ~ ~ 37 1:6: ::l 60 43 250 45 849 47,

21 . 7 6a 2 3 4 9 S O 2 4 9 4 8 4 9 4 7,3 3 0 - 9 .1 -00 . 3 3 0 5 2 2 6 7 2 S 3 6 7 2 9 9 6 9EMSo 364 60 -38.9 -43* Se 48 49 148 34 4 245 0 -61.4 -0. 34241 254 70 255 68 297 61
350 :4 -. 03 5 249 46 649 4" 2114649

2605 348 41o7 2 249 46 249 49 48 so 39 234 0 -63.7 -0. 35178 261 68 260 70 259 6819,00 341 -43.1 m o247 55 247 5 240 52 40 222 0 -66.2 -0. 36196 263 76 263 73 260 68
7:05 333 04.05 03 47 55 2475 5 248 53 41 1 0 -68.7 -0. 37224 265 71 264 6? 260 67to 3815 45.5 P833 2O7 So -640 5815341 21,:S318 4.0 2 2 53= 51 A 1 42 20o 6- 0 86 265 ,o 26o 60o29 6,3 m a 8 5 1 54 53 43 192 0 -63-6 -0. 39103 251 68 254 66 257 62195303 

as0s450?3 96529.o ,,49 a" a ;;; f 44 183 0 -61o5 -0. 0o72 253 76 ZS4 6? 299 98
30 0 :r'. -5 :97 70 6 58 55 IR S 5 7, 58 56 4 5 174 0 -59 2 -0 . 4 10 95 260 46 ass, 0 ass 1
31:050223 -53.6 31311 256 62 2?57, 59 2581 57 46 165 0 -60*2 -0. 42136 290 32 291 90 -0 -031:5 275 -. 3 31914 257, 55 259, 56 257 57 4 s 5. 0 34 4 1243 0-31. S S -5"6 =43 258 53 258 56 7 55""032 5 5 5762f 63 257 60 ass 61 48 151 0 -57.8 -0. 45940 246 43 -0 -0 -0 -033:0 ° 57+ :58:.--.3'5256363 2"57 63 ass63 49 145 0 .56.7 -o0.4648 -0o-0 -0-0 -0-
345 40 -61.9 34+,20 26072 61 1 62 036 0 35,, -63.2 3516 2 1 6

36.5 817 0680 2"9 6 a &4 e7

37. al 734 711: : 267 , 62
36:0 2200 -zft .0 2S& " 55 37, 161 4+,38.5 16 -GO. 254 " 56 42 159 47
39:00 1 93 -59.+ 39Ise 261 51 160 9 59 51

S 39o IN OR 59*0356 1 229540013 74 0 0 1 60,. - 60-e5
4?05 179 -59., 4 1294.3 414426:

I71 4 4173 9" 2542.,, 16. .oo+, 24 53 .,,i S 4 1
43.0 160 o570:o5 48 08t 16SA 64 SAG .1 248 IS

436 :9.4 74 2,6 •1 249 61 49 56" .:a Ist -.6 4493 95 . 3IS
49 1 4 --53:4 44617, 247, 42 51

49 4S 149 053 6 49049
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UW 03152 4ANUARY 7. 1961 BE I JANUARY 1961 0530Z
TIME INES H TMP P WREIG T T4ME PR S R H T EP DP HEIGHT 2 in 2 in 4 141MIN e */. c *c T MSL NIN me oe *¢ C FT MSL EG KNOT DEG KNOT DEG KNOT0: 1016 97 ?.0 6.6 35 

L4AV RNA0 5 9U 
A6 

9U 
N 

6 :A 55:0 1+ 5 . . 9 0 1003 93 6.1 5.1 410
15976 93 60 .610 1 961 85 8.7 6.3 1563

aC 940 92 6:3 55:2 2155 2 920 90 6:9 5:4 2733&9 3 6.2 5 2 793 3 s8 I a 4,6 2 8 39093: 90 94 56 4:7 33263.5 8 81 95 40l 4 1 3899 4 842 61 2.0 -0.0 5008'.0 64 95 3:9 3*2 4420 5 06 79 0:: --2:7 627;
5 4 0 5 8 4 9 5 ' : a ' : 3 4 9 2 6 7 0 7 6 - 1 4 7 7 4 6 7S5 5 113 5 1 1 0 4- 602752 7 735 74 -2.6 -6.6 8670
6.0 768 96 0.3 :0:3 6861 8 702 72 -4.3 -41.6 94171 220 37605 775 97 :0.3 -0 7 7299 9 670 72 -6.9 -11.1 11072 220 40 220 397.0 75 97 1.4 -1.8 8020 10 639 73 -9.4 -13.3 12267 221 40 220 41723 3 -47 91 1 11 609 77 -11*4 -14.6 13465 217 42 217 41 217 41
9:2 70 GO :5. 426,? 4

8 0 .7 -6 6:-7 9 912 579 81 -13.5 -16.1 14772 214 42 214 1549 89 3 60 1 13 548 64 -15.6 -17.6 16098 213 40 213 41 213 41,000 6" 83 -6.9 792 108367 37 -6.0 -9031 103 14 S19 83 -16.2 -20.4 17453 211 40 211 40 219 4010.o5e 646 85 -8o2 -10:3 126931 +j 491 81 -209 -23.35 1791 209 40 210 40 214 4011.0 634 8 -8.7 -1I 30 5 ;S 46: 79 :24:1 :26:7 20132 212 31 214 39 210 4011:0 608 88 -0:7 -2:3 13550 7? 438 76 -275 -30*4 2 1559 223 41 223 41 223 421 * 592 as 11107 :-13,3 14222 is 411 74 -30 9 -34 1 2301S 231 46 230 45 229 4913.0 578 65 -3, 1o959 19 385 73 -34.8 -37.8 24506 235 48 235 48 233 4814:00 51 3 6:8 3 17:5 16017 20 361 75 -3.9 -4 o 2592 237 51 237 51 233 51104" 253 827 -1a-1° 9 019"13501 3 21 340 58 -424 -474 27362 237 5 236 54 236 591.0 520 78 -18.3 -22717350 22 320 38 -45.5 -54.2 28648 235 56 236 96 237 591049 76 -06-4014723 
301 17 -44.9 -64.4 30013 236 S9 237 57 239 9516.5 4286 74 -222 -2,56 199087 24 282 0 -523 0. 31378 240 55 241 54 240 5417.05 472 73 :23.6 -28,.1017 25 266 0 -53.6 -00. 32651 248 49 245 52 241 5318447 72 -2607 :30.3 21089 26 250 0 -59.0 ",33927 243 55 243 52 242 51119*.85 4335 71 :28.3_20 -3-32.0 821731 27 234 0 -62.4 -0. 35206 233 53 238 53 243 5319:0 423 70 -31.9 -33.9 228732 219 0 -66.1 -0. 36595 242 52 244 54 24S 93Is. 70 9 -31.2 -34.9 23 29 204 0 -66.6 -0. 38012 256 59 252 55 247 5400540 69 -32.9 -36.7 26530 190 0 -67.2 -0. 39400 254 52 252 55 246 5921.05 3981 69 -35.7-38.5 2472 31 17? 0 -65.9 -0. 40748 243 56 243 55 -0 -021.5 382 68 -35.0 -39.0723 32 166 0 -57.5 -0. 42104 235 56 236 96 -0 -02205 366 70 -383 -418 25713 33 156 0 -596 -0. 43427 233 59 -0 0 0 -230 388 70 -392 -427 26211 3"16 0 -97 -. 444 0 - 0- 0 0235 :8 40:3 26590 5 4 50 0 44 0- 0- 0-205 345 -41o3 27038

24 .5 337 -.2.7 2759
25.0 330 -43.6 2802325:! 324 -44.4 28427 

SA7JNAY16 1026," 317 :.2: 69,07 ? ,UT19 13o26.5 31 :465 29254T27.0 305 -6, 29749 IME PR:S RH TE P OP HEIGHT 2 MIN 2 MIN 4 MIN27:5 301 -,6 30035 1 N cE e/ * C F T MSL DEG KNOT DEG KNOT DEG KNOT
480 141 -40 30471 

R UN AV RUN AVat.0 285 :50.2 30140 0 1000 71 8.3 3.3 410 -0 -0 -0 -0 -0 -029.5 279 -1 316"8 1 973 S7 10.5 2.4 1133 133 29 -0 -0 -0 -030.0 273 -52*12 321 1 44?401. 0.8 1678 132 12 130 16 -0 -0310 654 -54.2 3 840 3 922 51 11.0 0.9 2629 167 11 162 13 -0-
3:02so -56.7 3149 4 896 56 9.4 0.9 3413 176 19 178 18 176 1 0

31:5 136 -59,7 35169 5 869 61 7.8 0.6 4220 106 24 186 23 187 2132.5 221 -61 00 3503 6 844 66 6*3 0.3 5029 195 26 194 26 194 25303.5 216 -An-"654 334696 1 7 819 53 4.7 -4.2 5430 201 29 201 29 199 2834:05 212 -66.3 37338 8 745 46 3.0 -?.$ 6626 205 32 204 31 201 303450 207 -65*9 37608 9 771 59 0.8 -6.5 ?423 205 32 204 32 202 31315:0 102 06504 36692 10 748 so -1.3 -10.6 8221 202 32 202 32 201 32360 193 -6503 3920311 
75 5 -31 -0892 1932 99 31" 4

3 6 5 I S O -6 5 0 4 3 9 2 7 1 2 7 0 3 7 4 - 4 .7 -1 0 .6 9 0 2 0 1 9 4 3 5 1 9 5 3 S 1 9 9 3 537.0 184 -65.6 4015612 03 7 --, -6910 943 19 5 99 537.5 180 -65.9 40594 13 681 70 -6.2 -10.? 10640 19! 38 196 37 200 36
14 659 61 -7.7 -13.9 11476 202 39 202 34 204 38
15 638 52 -9.2 -17.3 12319 211 39 210 39 210 39
16 618 44 -10.6 020.9 13140 215 40 216 41 216 41
17 596 49 -12.2 -21.0 1394? 222 43 222 43 221 44
is 579 60 -14.0 °20.2 14797 228 48 227 47 224 47
19 559 61 -15.7 -21.5 15632 228 49 227 50 225 49
20 $38 63 -17.5 -22.9 16552 226 54 226 53 225 49
21 518 65 -19.3 -24.3 17476 225 53 224 51 224 48
22 501 66 -20.9 -25.6 18300 221 43 221 45 222 46
23 484 68 -22.5 -26.8 19120 217 40 219 41 221 44
24 468 69 -24.1 -20.1 19956 220 43 220 42 221 44
25 452 71 -25.7 -29.4 20777 223 44 222 44 222 44
26 437 72 -27.3 -30.? 21602 224 45 224 49 223 46
27 421 70 -29.3 -32.9 22430 225 46 229 47 224 48
28 40? 68 -31.4 -35.4 23270 225 52 224 51 225 SO
29 392 65 -53.5 -37.8 24111 222 55 222 54 222 52
30 37? 62 -35.7 -40.4 24970 220 53 220 53 221 53
31 363 59 -37.9 -43.0 26804 216 53 219 S3 221 53
32 348 56 -40.2 -45.7 26792 220 53 220 54 221 53
33 333 50 -42.8 -49.2 27777 223 56 223 54 223 53
34 318 44 045.4 -52.9 28?62 226 52 225 52 224 52
35 304 37 -48.1 -56.0829796 226 49 226 50 224 St
36 290 31 -50.8 -60.8 30615 224 51 225 50 229 51
37 276 24 -53.5 -65.2 31859 223 51 224 51 229 52
36 262 18 -56.4 -70.3 32940 224 53 225 55 225 52
39 249 11 -59.2 -76.3 34013 227 54 226 54 226 52
40 236 5 .-61.9 -84.0 39064 226 55 227 53 227 52
41 224 0 -64.3 -0. 36114 227 48 220 50 228 52
42 212 0 -65.1 -0. 37103 232 47 291 49 229 S4
43 101 0 -65.9 -0. 38247 232 54 232 SS 229 SO
44 191 0 -66.? -0. 39272 230 66 229 65 230 61
45 101 0 -67.5 -0. 40304 226 76 227 70 230 61
46 172 0 -66.3 -0. 41392 228 65 229 63 -0 -047 162 0 -60.1 -0. 42S12 239 47 234 50 -0 -0
48 155 0 -55.6 -0. 434-6 233 40 -0 -0 -0 -0
49 146 0 -54.2 -0. 44'd16 "0 -0 -0 -0 -0 -0



SEA 7 JANUARY 1961 1730Z Il 0045Z JANUAnY 6. 1961

TIME PRES RI TEMP DP HEIGHT 2 NIM 2 MNN 4 HIM TIME PES qH TEMP OP HEIGHT I MIN 2 MIN 4 MIN
IM MB . oC SC FT MSL 0EG KNOT IG KNOT DIG KNOT NIM MI /. C C FT MSL 016 KNOT DEG KNOT 0G KNOT

RUN AV RUN AV 0. 996 47 13:4 1.6 110 RUN AV RUN AV.

i 995 68 8.9 3.2 410 -0 -0 -0 -0 -0 -0 : 72 39 12.8 -1.5 834 13
1 965 53 10.2 1.0 1242 133 26 -0 -0 -0 -0 2 3 : 12.3 - 34 i 91S 23

935 42 12.6 -0.6 2066 135 17 142 19 -0 -0 .0 07 4 1006 -f.5 234 903 20 193 1 990 46 90 -got 274 0 1%J 19 194 19

3 905 38 10.9 -3.5 2998 169 19 167 19 -0 -0 2.5 888 49 7.5 :2.9 3307 1936 96 37 94 19
4 874 34 9.1 -6.6 3927 185 25 183 24 176 23 3.0 667 52 6.0 -3.4 398 192 16 193 16 192 20

3.5 646 54 .6 :4:1 4I0 1 92 1: 190 19 169 23
46 30 7. -9.7 810 190 28 18 7 184 26 4.0 27 5 5216 3 6 187 7 187 88

6 820 27 5.9 -12.6 5648 186 26 167 29 189 29 4.5 806 46 3.1 -7.6 5900 384 37 385 35 187 33
3:07" 39 1: -1. 187 4 48 185 31 1"? 39

7 795 23 4.3 -16.0 6486 I6 30 169 30 192 31 5 76 39 .. -1.2 67 384 42 185 41 388 39

8 770 20 2.7 -19.6 7346 197 94 196 34 195 34 5.5 767 38 0.5 -12.8 7213 168 44 68 44 389 42
6.0 745 41 -1.4 -13:5 7976 193 4S 193 46 192 45

9 745 16 1.7 -23.4 8209 202 38 200 37 198 37 6.5 787 40 -3. -15.3 1624 196 4 19 47 193 47

10 720 15 0.1 -2S.4 9126 200 41 200 41 199 40 7.0 708 40 -4.8 -16.9 9300 195 45 19 47 194 46

7.5 691 44 -6.8 -17.4 9925 194 47 194 49 193 46
11 693 19 -2.3 -24.2 10126 200 45 200 44 199 43 8.0 672 46 -8.0 -18.2 10636 193 54 193 51 192 49
12 666 23 -.68 -24.0 11130 199 46 198 46 197 45 65 654 52 -10.1 -1.9 11324 191 46 190 49 19 46
13 640 25 -7.4 -25.2 12150 195 47 195 47 195 47 . 638 58 -12.7 -19.4 11947 167 47 187 46 16 47
14 615 27 -10.0 -26.5 13169 191 47 192 47 193 48 9.5 619 57 -14.5 -39.4 18702 362 45 182 46 184 47

10.0 605 72 -15.8 -19.7 13269 177 46 379 46 18 47
15 591 28 -12.6 -26.0 14169 191 48 191 49 192 49 10.:5 5"6 77 -17. 8 -20.9 13192 360 46 380 47 36 47
16 568 33 -14.7 -28.1 15171 191 52 191 51 192 50 3. 573 0 -. 6 21.4 14605 1 53 32 SQ33 4711:0 55 "19":4 -2go 181 56
17 547 41 -15.9 -26.4 16089 192 52 193 52 193 51 0-19133 0 5 15 46

18 527 25 -17.9 -34.2 17000 195 51 194 51 194 51 12.5 529 78 -207 -23.6 16550 389 40 1913 4 169 41
19 508 25 -20.2 -35.9 17922 195 51 195 51 196 52 130 517 78 -212 -25.0 37105 135 40 192 3 190 36

13.5 3 04 76 -24.1 -27.0 17717 190 38 19f 37 190 35
20 468 25 -22.4 -37.7 16655 197 51 197 52 196 54 34.0 491 75 -25.4 -2.6 38343 16 31 1U" 32 189 32

21 470 42 -24.3 -33.68 19766 200 57 200 56 199 56 14.5 461 75 -26.7 -29.6 1830 365 26 166 28 16 30
22 452 58 -26.1 -31.9 20702 201 60 201 S9 201 57 15.0 471 74 -27.8 -31.0 19327 186 28 16 27 187 29|1* 462 ?3 --8.1 -31.3 19"781 la? 26 106 18 1,87 30
23 435 57 -28.0 -34.0 21622 203 60 203 60 202 5 16505 462 73 -29.8 -33.1 3963 187 3 I62 17 33

24 418 55 -30.0 -16.2 22528 204 60 204 59 203 56 16:g 439 72 -33.2 -34.6 20976 367 41 3 38 80 36
25 402 54 -31.9 -38.3 23433 203 56 203 57 202 57 17.5 427 72 -33.1 -365 1631 189 42 10v 38 36
26 387 49 -34.2 -41.2 24331 202 56 202 55 202 56 38.0 413 72 -35.2 38.5 22364 390 37 190 39

26 402 70 -36.3 -39.9 23000 191 36 191 39 168 40
27 372 45 -36.4 -44.3 25207 201 53 201 54 202 5 11.5 36 69 -37.6 -41.3 83604 109 45 169 43 38 41
28 356 40 -38.6 -47.5 26085 199 56 201 55 202 55 19.0 376 69 -39.5 -43.3 4513 186 46 165 4 363 4119.5 364 -41.1 25238 376 37 175 43

29 345 35 -40.7 -50.7 26952 203 55 203 55 203 1 210. 353 -43. 29230 365 46 3164 41

30 332 30 -42.8 -53.9 27618 206 53 204 54 203 56 20.5 345 -44.0 26426 149 40
31 318 25 -45.0 -57.4 28723 202 58 203 57 204 58 21.0 340 -44.7 26747
32 304 20 -47.4 -61.6 29719 204 61 204 60 205 60
33 290 15 -49.6 -66.3 30711 207 61 206 62 206 62

34 278 10 -52.0 -71.5 31641 207 63 207 64 207 64 UW 0200Z JANUARY 8. 3963
35 266 5 -54.2 -78.9 32572 208 69 208 67 207 66

36 253 0 -56.6 -0. 33571 207 67 207 67 208 67 TIME PRE$ PM TE O HEIGHT I MIN 2 NIN 4 MIN
37 241 0 -59.2 -0. 34588 207 67 207 68 200 68 MIN me % c C FT MSL DEG KNOT 0EG KNOT DIG KNOT

36 228 0 -60.7 -0. 35740 208 70 208 69 209 68 0. 1003 86 30.1 7.9 50 NUN AV RUNAV

39 214 0 -62.4 -0. 37011 210 70 211 69 209 67 0.5 987 78 10.0 6.3 489 170 I
40 202 0 -63.9 -0. 38167 213 68 211 67 210 66 1.0 98 73 9.3 4.6 1019 166 31 368 30
41 191 0 -64.5 -0. 39352 209 62 209 63 211 64 3.5 946 70 6.5 3.3 1587 169 36 169 36

2.0 930 67 7.9 2.0 2107 172 37 172 37 174 33
42 179 0 -64.2 -0. 40569 205 59 209 61 211 63 2.5 914 66 7.3 3.2 2577 177 35 177 34 378 32
43 169 0 -63.8 -0. 41814 217 64 215 63 -0 -0 3.0 695 65 6.3 0.1 3143 183 30 163 29 165 30

3.5 876 66 .52 :0.8 3659 194 23 194 25 193 30
44 160 0 -60.7 -0. 42912 220 67 216 62 -0 0 4.0 660 67 3.8 -19 4213 209 25 205 29 196 32
45 151 0 -57.2 -0. 44024 205 52 -0 -0 -0 -0 4.5 644 66 2.7 -2.7 4713 207 42 204 40 200 35
46 143 0 -53.7 -0. 45179 -0 -0 -0 -0 -0 -0 5.0 825 69 1.3 -3.8 5336 396 50 99 4 200 3

5.5 633 72 -0. -4.9 5767 197 36 197 37 200 34
6.0 792 75 -1.8 -5.7 6388 199 26 200 26 201 31
6.5 778 76 -3.1 -6.4 6153 205 24 205 25 203 27

SEA 7 ANUARY 1961 233MZ 7.0 763 62 -3.9 -6.5 7358 213 25 209 24 207 25
7.5 7SO 63 -46 -7.3 7803 206 23 209 24 RIO 24

TIME PRES RH TEMP DP HEIGHT 2 MIN 2 HIM 4 HIN 8.0 737 65 -a. -6.0 O54 210 24 212 24 21 24
.c8.5 722 a5 -6.7 -8.6 6762 239 26 236 24 210 25

HIN me °/ C C FT MSL DEG KNOT DEG KNOT DEG KNOT 9.0 708 a5 -7.4 -9.5 9283 235 22 Z12 "5 206 25
RUN AV RUN AV 9.5 696 65 -8.5 -106 9720 203 30 202 26 201 250 0 6 4 5 - 9 7 - 3 . 8 1 0 6 2 9 3 3 3 9 3 9 9 4 4

0 986 71 10.6 5.5 410 -0 -0 -0 -0 -0 -0 30.5 667 64 -10.5 -327 30799 3 3 20 362 23 198 24

34.0 437 63 -12.4 -14.7 10723 363 30 3632 OO1 957 43 12.1 -0.7 1266 153 24 -0 -0 -0 -0 11.0 656 84 -11.6 -13.8 1118 177 11 176 15 385 21
927 35 11.8 -3.8 2132 161 20 164 24 -0 -0 11.5 4 8 22113 183 1 6 a 8!1. 633 83 -33.5 -35.8 32313 367 27 366 5 852
894 27 11.5 -8.2 3137 176 33 176 32 -0 0 32.5 622 62 -13.8 -16.2 1 51 187 27 167 26 16 26

4 860 25 9.5 -10.9 4181 182 44 163 42 163 36 13.0 611 82 -14.9 -17.3 12995 167 30 167 29 167 28

5 828 25 7.1 -12.8 5206 189 49 186 47 187 42 13.5 96 81 -16.2 -18.7 13528 187 30 167 9 187 30
14.0 588 80 -17.0 -19.6 13944 106 26 167 19 387 31

6 796 25 4.6 -14.7 6223 192 46 191 47 169 64 14.5 577 79 -18.2 -23.0 14406 186 31 187 32 167 32
7 769 26 2.3 -16.5 7195 192 44 192 44 190 44 15.0 5 78 -4923 167 37 367 36 186 34

742 26 -0.3 -18.4 6136 190 41 190 42 169 44 35.5 550 77 -2808 -23.2 3579 167 38 186 36 386 35
36.0 538 77 -23.4 -24.4 16115 165 33 16 35 186 3!

9 716 27 -2.9 -20.3 9061 188 42 186 42 166 16.5 528 77 -22.8 -25.7 16567 165 36 185 36 165 36
10 690 28 -5.6 -22.2 10033 1;; 45 185 44 186 45 17:0 S 76 -:4o3 -27.2 365 36 365 37
11 664 26 -8.2 -24.1 10986 183 47 184 47 166 46 1.0 490 75 -26.2 -29.61372 13 3 33 6 0 4 0 7 5 - 2 5 2 - 2 6 3 8 3 5 2 1 3 3 7 6 4
12 642 29 -10.6 -25.9 118?4 185 48 18S 40 186 49 18.5 477 75 -27.7 -30.0 IU988
13 619 30 "13.0 -27.8 12764 187 50 187 91 160 S4

14 596 30 -15.7 -29.6 13732 189 55 169 5? 169 61
15 371 24 -16.9 -33.7 14756 191 67 191 66 189 69
16 549 22 -18.2 -35.9 15736 390 65 190 81 189 76
17 529 20 -19.5 -36.1 16666 16 89 189 87 189 82
is Soo is -20 8 -404 17619 188 814 111 6 187 86

19 487 18 -23.2 -42.1 18645 187 89 187 88 106 6?

20 466 19 -25.7 -43.9 19673 165 90 185 68 164 87
21 447 19 -26.1 -45.6 20699 182 85 182 87 162 87

22 427 20 -30:6 -47.4 21726 160 67 160 87 160 6
23 407 20 -33 3 -49*4 22004 178 89 17 a07 17 87

24, 387 17 -36.4 -53.5 24035 176 81 176 84 117 80

25 369 13 -39.3 -58.8 25095 176 83 176 88 IT? 90

26 352 8 -42.2 -65.2 26158 177 104 177 99 176 93
27 335 4 -45.1 -74.3 27230 177 103 176 98 176 96
26 319 0 -48.0 -0. 26302 174 80 173 91 175 96
29 304 0 -30.3 -0. 29352 175 101 174 99 175 98

30 269 0 -52.5 -0. 30412 174 114 174 104 176 96
31 274 0 -54.9 -0. 31529 175 88 177 96 178 95
32 260 0 -56.9 -0. 32621 164 9b 183 93 181 94
33 246 0 -58.b -0. 33595 188 94 186 90 184 94
34 236 0 -60.4 -0. 34574 186 79 167 07 186 96
35 224 0 -62.3 -0. 35645 167 98 106 100 166 104

36 213 0 -64.2 -0. 36723 169 126 169 116 190 110
37 203 0 -63.5 -0. 37650 189 120 190 125 192 109
36 194 0 -62.5 -0. 38574 191 137 193 119 195 101
39 183 0 -53.0 -0. 39791 204 86 203 85 200 63
40 170 0 -52.7 -0. 41326 235 43 218 54 -0 -0
41 162 0 -52.5 -0. 42370 213 48 220 39 -0 -0
42 153 0 -52.6 -0. 43295 216 19 -0 -0 -0 -0
43 148 0 -52.6 -0. 44231 -0 -0 -0 -0 -0 -0

41.



APPENDIX B

This section contains the list of pilot reports used in the analysis of the

time section.

JANUARY 6, 1961

0540Z 5 W SEA 30 CAVU N and W
154oz TOPS PAE 50 /9 ABV
1730Z OVR PAE 100 0 LYRD 310

1730Z S TCM MDT RIME AND CIR ICG AT 110
174oz TCM S BND TOPS 170-200 BLD UP TO W
1745Z OVR TCM 809 SCTD BLO O°C
1825Z LOT RIME 80-100 20W TCM
1825Z 20W TCM LOT RIM iGT-NDT TURBc 80-100
184oz EPE-ELN-SEA 14o MDT RIME ICG n-4
194OZ 10 S TCM 500 130 THN CI ABV
2010Z 70 S BFl TOPS 35M
2025Z OVR TCM*340
2100Z CI TOP 320 AT 350 TO -51 WIND 235 AT 68
213OZ OUR PAE 36 0
2130Z TcM 80 velo 4o00165 R+ 8av@ IO 4o00R+
220OZ TcM 4018 5oa29o
233oz 0vR TCM 10 0 3O l0O 240
2345Z 30 s TaK lOS 300

JANUARY 7, 1961

0020Z NO CLD6 INDICATED WIND AT 280 250 AT 82
0131Z E TCM T OVC 266
024OZ VY TCM EEWEEN LYRS AT 70
0345Z T OVC 230 VCY TCM
1815Z OUR TOM 0 320 TOP OF FOG 45o FEET
2105Z OUR PAE 200 0 300

JANUARY 8, 1961

1520Z 10 W TOM TPS 50-70
165oz 080 OVR TOM
1749z c/o PAE 0 45-55 MDT TURBO ON C/O
2245Z OUR TCM 35@ 150 190 220/0 ABV

43


